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GHYHORSPHQW RI %XLOGLQJ ,QIRUPDWLRQ 0RGHOOLQJ %,0 WRXWHG DV DQ ,7LQGXFHG SDUDGLJP VKLIW IRU WKH VHFWRU
$FFRUGLQJ WR6XFFDU >@%,0 UHSUHVHQWV DPHWKRGRORJ\ WRPDQDJH EXLOGLQJ GHVLJQ DQG SURMHFW GDWD LQ D GLJLWDO
IRUPDW WKURXJKRXW WKH EXLOGLQJV¶ OLIHF\FOH%,0 LV JHQHUDOO\ DSSOLHGZLWK WKH QRWLRQ RI GHFUHDVHG SURMHFW FRVWV
LQFUHDVHG SURGXFWLYLW\ DQG TXDOLW\ DQG UHGXFHG SURMHFW GHOLYHU\ WLPH >@ 7KHVH H[SHFWDWLRQV RI %,0 SURYLGH
JURXQGLQJIRUWKHQHHGWRFRQGXFWUHVHDUFKLQWRKRZWKLVPD\HFRQRPLFDOO\EHQHILWVWUXFWXUDOGHVLJQ

%,0SURYLGHVDPHFKDQLVPWRDVVHVVVWUXFWXUDOGHVLJQVLQWHUPVRIHFRQRPLFVE\XWLOLVLQJWKHODWHVWPRVWXSWR
GDWH SURMHFW LQIRUPDWLRQ IURP DOO SDUWLFLSDQWV %\ H[WUDFWLQJ UHOHYDQW LQIRUPDWLRQ IURP D PRGHO WKLV FDQ EH
VXPPDULVHG LQ D IRUP FRPSUHKHQVLEOH E\ DOO LQGXVWU\ DFURVV WKH ERDUG /LQNLQJ WKLV ZLWK FRVW LQIRUPDWLRQ FDQ
SURYLGHIRUDGHVLJQFRVWHVWLPDWH,WLVSRVVLEOHWRWUDFNWKHGHVLJQFRVWDVWKHVWUXFWXUDOVROXWLRQLVUHILQHGDQGE\
GRLQJVRLQPDQ\FDVHVSURYLGHVDEHQFKPDUNIRUGHVLJQ8QIRUWXQDWHO\%,0DORQHVXIIHUVIURPDODFNRIFODULW\LQ
FRPPXQLFDWLQJVWUXFWXUHGHILQLWLRQIRUWKHFRUUHFWXVHVDVLQWHQGHGE\WKHPRGHODXWKRU7KH/HYHORI'HYHORSPHQW
/2'FRQFHSWGHYHORSHGE\WKH$PHULFDQ,QVWLWXWHRI$UFKLWHFWV$,$DGGUHVVHVWKLVLVVXHZLWKVXIILFLHQWVFRSHWR
DOORZ IRU%,0 WR EH XVHG WR WUDFN GHVLJQ FRVW HVWLPDWLRQ WKURXJKRXW DOO GHVLJQ VWDJHV 6LQFH/2' LV VWULQJHQWO\
GHILQHGLQWHUPVRIZKDWFRQWHQWLVPRGHOOHGDWHDFKVWDJHFRPSDULVRQVFDQEHPDGHEHWZHHQGLIIHUHQWVWUXFWXUHV
%\VWDQGDUGLVLQJWKLVLQIRUPDWLRQGHVLJQFRVWFXUYHVFDQEHGHULYHGIRUGLIIHUHQWVWUXFWXUHW\SHV,WLVLQWHQGHGWKDW
WKHVHZLWKIXUWKHUGHYHORSPHQWZLOOEHDEOHWRDFWDVEHQFKPDUNFXUYHVWRDOORZSURMHFWPDQDJHPHQWWRDVVHVVWKH
HFRQRPLFSHUIRUPDQFHRIDGHVLJQFRPSDUHGWRDW\SLFDOVWUXFWXUHRIVLPLODUFRQVWUXFWLRQ
7KHRUHWLFDO%DFNJURXQG
2.1. BIM in structural design 
%,0 SURPLVHV WR V\QFKURQLVH WKH GHVLJQ SURFHVV HVSHFLDOO\ DV D UHVXOW RI LQWHURSHUDELOLW\ /LQNLQJ%,0ZLWK
VWUXFWXUDO DQDO\VLV VRIWZDUH DOORZV IRU D ZRUNIORZ EDVHG RQ FRQFXUUHQW VWUXFWXUDO GRFXPHQWDWLRQ GHVLJQ DQG
DQDO\VLVXVLQJ(OHFWURQLF'DWD,QWHUFKDQJH(',>@)RUH[DPSOHDVWUXFWXUDOGHVLJQHUPD\FUHDWHDSK\VLFDOPRGHO
EDVHGRQH[LVWLQJDUFKLWHFWXUDOSODQVRUPRGHODQGDSSO\PDWHULDOGHILQLWLRQV7KHSK\VLFDOPRGHOLVHVVHQWLDOO\D
PRGHODQGYLHZRIWKHVWUXFWXUHH[DFWO\DVLWLVWREHEXLOW7KHDQDO\WLFDOPRGHOLVDXWRPDWLFDOO\JHQHUDWHGIURPWKH
SK\VLFDOPRGHOWRLQFOXGHDOOWKHQHFHVVDU\SDUDPHWHUVIRUDQDO\VLVVXFKDVVXSSRUWFRQGLWLRQVPHPEHUHQGUHOHDVHV
RIIVHWVVHFWLRQDQGPDWHULDOSURSHUWLHVDVZHOODVORDGVDQGORDGFRPELQDWLRQV/RDGFDVHVDUHWKHQDSSOLHGDQGWKH
HQWLUH DQDO\WLFDOPRGHO LV VHQW WR D VWUXFWXUDO DQDO\VLV SDFNDJH$Q HQJLQHHU WKHQXSGDWHV WKH DQDO\WLFDOPRGHO DV
UHTXLUHG ZKLFK LQ GRLQJ VR XSGDWHV WKH SK\VLFDO PRGHO DQG DOHUWV WKH GHVLJQHU &RGH FKHFNLQJ FULWHULD DUH DOVR
DYDLODEOH LQVLGH WKH PDLQVWUHDP FRPPHUFLDO %,0 DXWKRULQJ WRROV HJ $XWRGHVN 5HYLW IRU PRVW PDMRU ZRUOG
VWDQGDUGV 6LQFH FRGH FKHFNV DQG GRFXPHQWDWLRQ XVH WKH SK\VLFDO VWUXFWXUDO PRGHO LQ WUDGLWLRQDO ZRUNIORZ WKH
GUDIWHU PXVW ZDLW IRU WKH VWUXFWXUDO HQJLQHHU WR FRPSOHWH WKH DQDO\WLFDO PRGHO DQDO\VLV EHIRUH SURFHHGLQJ %,0
DXWRPDWHVWKLVSURFHVVSURYLGLQJIRUDVPRRWKHUZRUNIORZ8SRQFRPSOHWLRQRIDQDO\VLVGHVLJQGRFXPHQWDWLRQLV
WKHQXSGDWHG WRUHIOHFW WKH ODWHVWGHVLJQDSURFHVVZKLFKLV UHSHDWHGIRUHYHU\ LWHUDWLRQRI WKHGHVLJQSURFHVV LQD
WUDGLWLRQDO ZRUNIORZ 7KLV SURFHVV IUDJPHQWDWLRQ LQ WHUPV RI GHVLJQ GRFXPHQWDWLRQ DQG VWUXFWXUDO DQDO\VLV
LQIRUPDWLRQLVDGGUHVVHGE\%,0ZKLFKKHOSVPDNHWKHSURFHVVVPRRWKHUWKURXJKDXWRPDWLFFRRUGLQDWLRQ
2.2. Material quantity takeoff using BIM 
%,0EDVHGTXDQWLW\WDNHRIIIRUFRVWDQDO\VLVLVRQO\ZRUWKZKLOHZKHQXVHGLQFRQMXQFWLRQZLWKULJRURXVXSWR
GDWH DQG ORFDWLRQ VSHFLILF PDWHULDO FRVW LQIRUPDWLRQ 7KLV LQIRUPDWLRQ ZDV XVHG E\ $NEDUQH]KDG HW DO >@ WR
FDOFXODWH DGHVLJQFRVWE\H[WUDFWLQJTXDQWLWLHV IURP WKH%,0GDWDEDVHDQGPXOWLSO\LQJE\ WKHGHILQHGXQLWSULFH
3URYLVLRQV IRU FRQVWUXFWLRQ GHPROLWLRQ DVVHPEO\ GLVDVVHPEO\ WUDQVSRUWDWLRQ DQG WKH OLNH ZHUH HVWLPDWHG
DXWRPDWLFDOO\ IURP WKH VL]H RIZRUN UHTXLUHGPXOWLSOLHG E\ UHVSHFWLYH XQLW FRVW IDFWRUV$ VLPLODU VWXG\ZDV SXW
IRUZDUG E\ )X HW DO >@ZKR GHYHORSHG DQ ,)& EDVHG OLIHF\FOH FRVWLQJ WRRO WR HYDOXDWH GHVLJQ RSWLRQV'XH WR
DXWRPDWLRQ%,0 RIIHUV JUHDW DGYDQWDJHV RYHU WUDGLWLRQDO FRVW HVWLPDWLQJ SURFHGXUHVZKLOH H[HUWLQJ VLJQLILFDQWO\
OHVV HIIRUW >@ 1RQHWKHOHVV OLWHUDWXUH RQ %,0EDVHG PDWHULDO TXDQWLW\ WDNHRII LV VFDUFH PRVW OLNHO\ GXH WR
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XQGHUXWLOLVDWLRQRIWKHIHDWXUH7KLVFRXOGDOVREHGXHWRWKHODFNRINQRZOHGJHVKDULQJLQSULYDWHHQWHUSULVHZKLFK
ZRXOGGHOLYHUDFRQVLGHUDEOHHGJHWRDQ\RQHZKRPDVWHUVWKHSURFHVV>@
2.3. Level of development (LOD) 
/2'KDVWKHDELOLW\WRUHVROYHDQLVVXHZKLFKVWHPVIURP%,0PDWHULDOTXDQWLW\WDNHRII±DWZKDWSRLQWVKRXOG
WKHSURFHVVEH LPSOHPHQWHG",WDFWVDVDVWDQGDUGLVDWLRQZKLFKHQVXUHV WKHGHVLJQFRVW LVFDOFXODWHGDW WKHFRUUHFW
WLPH $ %,0 PRGHO E\ LWV YHU\ QDWXUH LPSOLHV DQ H[DFW TXDQWLW\ ZKHWKHU LW LV LQWHQGHG WR EH RU QRW 7KLV LV
KLJKOLJKWHGE\ WKH IDFW WKDW LQ WKH%,0HQYLURQPHQWHOHPHQWVPD\ ORRN LGHQWLFDO UHJDUGOHVVRIZKHWKHUDJHQHULF
FRPSRQHQWLVSODFHGDSSUR[LPDWHO\RUDVSHFLILFFRPSRQHQWLVSODFHGSUHFLVHO\>@7KLVLVWKHUHDVRQWKH/HYHORI
'HYHORSPHQW/2'FRQFHSWZDVLQWURGXFHGE\7KH$PHULFDQ,QVWLWXWHRI$UFKLWHFWV$,$LQWKHGRFXPHQW$,$
(±>@/2'LVXVHIXOWRHQVXUHWKHULJKWDPRXQWRIGDWDLVXVHGLQWKHFRVWHVWLPDWLRQSURFHVVDQGDOORZ
$(&SUDFWLWLRQHUVWRFOHDUO\DUWLFXODWHWKHFRQWHQWDQGUHOLDELOLW\RID%,0PRGHODWYDULRXVGHVLJQDQGFRQVWUXFWLRQ
VWDJHV>@

7KHUHDUHILYH/2'¶VLQWKH%,0FRQWH[WZKLFKUHIOHFWILYHVWDQGDUGLVHGPRGHOVDOORZLQJIRUFRPSDULVRQVWREH
PDGHZLWKFRQILGHQFH7KHVHDUHOLVWHGDVIROORZV>@
• /2'LVWKHLQLWLDOFRQFHSWHVWLPDWHVWDJH
• /2'LVWKHVFKHPDWLFGHVLJQVWDJH
• /2'LVWKHGHYHORSHGGHVLJQVWDJH
• /2'DULVHVDVWKHLQIRUPDWLRQLQWKHPRGHOLVUHYLVHGWRSURGXFHFRQVWUXFWLRQGRFXPHQWDWLRQFXPXODWLQJLQ
/2'ZKLFKLVD%,0PRGHOUHIOHFWLQJWKHµDVEXLOW¶VWUXFWXUH

1RWHWKDWWKHDLPRIWKHVWXG\LVWRSURYLGHFRVWHVWLPDWLRQDWGHVLJQVWDJHVDQGVRWKHµDVEXLOW¶VWUXFWXUHLVQRW
DVLPSRUWDQWDQGQRWFRQVLGHUHGLQWKLVVWXG\

$QLPSRUWDQWGLVWLQFWLRQVKRXOGEHH[SOLFLWO\PDGHDWWKLVSRLQWZLWKUHVSHFWWRWKH/2'GHILQLWLRQ:KLOH/2'LV
XVHGLQWHUFKDQJHDEO\WRPHDQERWK/HYHORI'HYHORSPHQWDQG/HYHORI'HWDLOE\PDQ\SURIHVVLRQDOVWKHWHUPVDUH
LQ IDFW GLIIHUHQW/HYHO RI GHWDLO LV TXLWH OLWHUDOO\ DPHDVXUH RI KRZPXFKGHWDLO LV LQFOXGHG LQ DPRGHO HOHPHQW
ZKHUHDV/HYHORI'HYHORSPHQWLVWKHOHYHORIWKRXJKWWKDWKDVEHHQSXWLQWRDQHOHPHQWRUWKHGHJUHHWRZKLFKXVHUV
PD\ UHO\ RQ LQIRUPDWLRQ >@ $ VXPPDU\ RI WKH /2' UHTXLUHPHQWV DQG DXWKRULVHG XVHV IRU FRVW HVWLPDWLQJ LV
SURYLGHGLQ7DEOH
7DEOH/HYHORI'HYHORSPHQWVWDQGDUGUHTXLUHPHQWVDQGWKHFRUUHVSRQGLQJXVHDXWKRULVHGIRUFRVWHVWLPDWLRQ>@
/2' 0RGHOFRQWHQWUHTXLUHPHQW $XWKRULVHGXVHVIRUFRVWHVWLPDWLQJ
 2YHUDOOEXLOGLQJPDVVLQJLQGLFDWLYHRIDUHDKHLJKWYROXPHORFDWLRQ
DQGRULHQWDWLRQ
'HYHORSEDVHGRQFXUUHQWDUHDYROXPHRUVLPLODU
FRQFHSWXDOHVWLPDWLQJWHFKQLTXHVHJVTXDUHPHWHURI
IORRU
 *HQHUDOLVHGV\VWHPVRUDVVHPEOLHVZLWKDSSUR[LPDWHTXDQWLWLHVVL]H
VKDSHORFDWLRQDQGRULHQWDWLRQ1RQJHRPHWULFLQIRUPDWLRQPD\EH
DWWDFKHGWRHOHPHQWV
'HYHORSFRVWHVWLPDWHVEDVHGRQWKHDSSUR[LPDWHGDWD
SURYLGHGDQGFRQFHSWXDOHVWLPDWLQJWHFKQLTXHVHJ
9ROXPHDQGTXDQWLW\RIHOHPHQWVRUW\SHRIV\VWHP
VHOHFWHG
 6SHFLILFDVVHPEOLHVDFFXUDWHLQWHUPVRITXDQWLW\VL]HVKDSHORFDWLRQ
DQGRULHQWDWLRQ1RQJHRPHWULFLQIRUPDWLRQPD\EHDWWDFKHGWR
HOHPHQWV
'HYHORSFRVWHVWLPDWHVEDVHGRQWKHVSHFLILFGDWD
SURYLGHGDQGFRQFHSWXDOHVWLPDWLQJWHFKQLTXHV
 6SHFLILFDVVHPEOLHVWKDWDUHDFFXUDWHLQWHUPVRIVL]HVKDSHTXDQWLW\
DQGRULHQWDWLRQZLWKFRPSOHWHIDEULFDWLRQDVVHPEO\DQGGHWDLOLQJ
LQIRUPDWLRQ1RQJHRPHWULFLQIRUPDWLRQPD\DOVREHDWWDFKHGWR
HOHPHQWV
%DVHGRQDFWXDOFRVWRIVSHFLILFHOHPHQWVDWEX\RXW
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 &RQVWUXFWHGDVVHPEOLHVDFWXDODQGDFFXUDWHLQWHUPVRIVL]HVKDSH
ORFDWLRQTXDQWLW\DQGRULHQWDWLRQ1RQJHRPHWULFLQIRUPDWLRQPD\
DOVREHDWWDFKHGWRHOHPHQWV
1$

:KLOH WKH$,$ GRFXPHQWV VHW RXW WKH VWDQGDUG SUDFWLFHV WKH\ GR QRW SURYLGH VSHFLILF LQIRUPDWLRQ RQ KRZ WR
LPSOHPHQW WKHVHVWDQGDUGV7KHBIM Forum KWWSVELPIRUXPRUJKDVGHYHORSHGD/2'VSHFLILFDWLRQ WRDGGUHVV
WKLV7KHVSHFLILFDWLRQFRQWDLQVWDEOHVRISDUWLFXODU%,0PRGHOHOHPHQWVHDFKVKRZLQJZKDWSDUWLFXODUUHTXLUHPHQWV
VKRXOGEHLQFRUSRUDWHGDWHDFK/2'7KHUHTXLUHPHQWVOLVWHGLQWKLVGRFXPHQWDQGE\WKH$,$KDYHEHHQXVHGDVWKH
EDVLVIRUGHILQLQJWKH/2'UHTXLUHPHQWVIRUWKH%,0PRGHOVGHYHORSHGLQWKLVVWXG\>@$JUDSKLFDOUHSUHVHQWDWLRQ
RIWKLVLQIRUPDWLRQIRUDW\SLFDOVWHHOVHFWLRQLVVKRZQEHORZ


/2'±&RQFHSWXDO
PDVV
/2'±3UHOLPLQDU\
8QLYHUVDO&ROXPQ8&
VWHHOVHFWLRQ
/2'±'HWDLOHG
8&VWHHO
VHFWLRQ
/2'±&RQVWUXFWLRQ
GHWDLOVLQFOXGLQJFRQQHFWLRQ
LQIRUPDWLRQ
)LJ/2'SURJUHVVLRQRIDVWHHOFROXPQVHFWLRQ>@
5HVHDUFK0HWKRG
3.1. Overview
)UDPHZRUNGHYHORSPHQWWRXWLOLVH%,0LQFRVWHVWLPDWLRQRIVWUXFWXUDOGHVLJQVUHYROYHVDURXQGWZRNH\FRQFHSWV
±PDWHULDO LQIRUPDWLRQ IURP D%,0PRGHO DQG FRVW LQIRUPDWLRQ IURP DQ H[WHUQDO GDWDEDVH VHH )LJXUH  &RVW
LQIRUPDWLRQLQFOXGHVSURYLVLRQVIRUPDWHULDOODERURYHUKHDGVWUDQVSRUWDQGSURILW7KHHGLWLRQRIRawlinsons 
Australian Construction Handbook ZDV XVHG IRU WKLV SXUSRVH ZKHUHE\ D GDWDEDVH ZDV FUHDWHG IRU DV PDQ\
IRUHVHHDEOH FRPPHUFLDO PXOWLVWRUH\ EXLOGLQJ GHVLJQV XVLQJ %ULVEDQH $XVWUDOLD DV DQ DUELWUDU\ EDVH ORFDWLRQ
&RQYHUVLRQ IDFWRUV DUH DYDLODEOH LQ WKH JXLGH IRU RWKHU ORFDWLRQV >@ 7R LQFRUSRUDWH WKH /2' FRQFHSW WKHUH
REYLRXVO\ KDG WR EH VRPH YDULDWLRQ LQ WKH FRVW GDWDEDVH WR UHIOHFW WKH GLIIHUHQW OHYHOV RI GHYHORSPHQW RI D%,0
PRGHO1RWRQO\LVWKHUHJUHDWHUFHUWDLQW\LQDGHVLJQDVLWSURJUHVVHVIURPRQH/2'WRWKHQH[WEXWWKHUHLVDOVRD
JUHDWHUDPRXQWRIHOHPHQWVWKDWVKRXOGORJLFDOO\EHGHILQHG

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
)LJ&RVWHVWLPDWLRQIUDPHZRUN
7KHUH DUH QXPHURXV DOWHUQDWLYHV WR DFKLHYH PDWHULDO TXDQWLW\ WDNHRII IURP $XWRGHVN 5HYLW WKH FKRVHQ %,0
SODWIRUPLQWKLVVWXG\7KHVHLQFOXGH$XWRGHVN4XDQWLW\7DNHRII472&2%LHVSUHDGVKHHWVWKLUGSDUW\VRIWZDUH
DQGSURFHGXUHV LQVLGH$XWRGHVN5HYLW LWVHOIVXFKDVVFKHGXOHVDQGGDWDEDVHOLQNV&2%LHVSUHDGVKHHWVDUHPDLQO\
WDUJHWHGWRZDUGVIDFLOLW\PDQDJHPHQWKRZHYHUVKRXOGEHPRQLWRUHGLQWRWKHIXWXUHWRDVVHVVZKHWKHUWKH\GHYHORS
LQWR DQ LQGXVWU\ VWDQGDUG IRU PDWHULDO TXDQWLW\ WDNHRII XQGHU WKH FRQWH[W RI WKLV VWXG\ ,Q RUGHU WR VLPSOLI\ WKH
IUDPHZRUN DQGPDNH LW PRUH DFFHVVLEOH IRU XVHUV LW ZDV SUXGHQW WR HQVXUH WKDW RQO\ WKH EDVLF $XWRGHVN 5HYLW
VRIWZDUHLVUHTXLUHG%\HOLPLQDWLRQWKHRQO\RSWLRQZDVWRXVHVFKHGXOHVIURPLQVLGH5HYLWUHIHUUHGWRKHQFHIRUWK
DV0DWHULDO 7DNH2II 072072 DOORZV H[WUDFWLRQ RI WKH IROORZLQJ LQIRUPDWLRQ 7DEOH  WKURXJK VFKHGXOHV
XVHGDWHDFKVSHFLILHG/2'
7DEOH5HYLWVFKHGXOHFDSDELOLWLHV
5HYLW6FKHGXOH ,QIRUPDWLRQH[WUDFWHG $SSOLFDEOHWR/2'
0DVVIORRUVFKHGXOH

%XLOGLQJ*URVV)ORRU$UHD 
0XOWL&DWHJRU\7DNHRII 1XPEHURIGLIIHUHQWHOHPHQWVDQGWKHUHVSHFWLYHWRWDO
YROXPHVDQGDUHDV
	
6WUXFWXUDO)UDPLQJ6FKHGXOH

)UDPLQJOHQJWKV 	
6WUXFWXUDO&ROXPQ6FKHGXOH

&ROXPQOHQJWKV 	
5HEDU6FKHGXOH

5HLQIRUFHPHQWPDVV 
)DEULF5HLQIRUFHPHQW6FKHGXOH

)DEULFUHLQIRUFHPHQWPDVV 
*HQHULF0RGHO6FKHGXOHXVLQJSRVW
WHQVLRQIDPLO\DVLQVWUXFWHGLQ:RRG
>@

3RVWWHQVLRQPDVV 
6WUXFWXUDO&RQQHFWLRQ6FKHGXOH 1XPEHURIHDFKFRQQHFWLRQW\SH 

,QDGGLWLRQ7DEOHZDVGHULYHGWRHVWDEOLVKWKH/2'UHTXLUHPHQWVRIFRQFUHWHDQGVWHHOVWUXFWXUHVLQWKHFRQWH[W
RIWKLVVWXG\1RWHWKDW/2'LVQRWOLVWHGEHFDXVHLWLVQRWFRQVLGHUHGLQWKLVVWXG\
7DEOH/2'VSHFLILFDWLRQVXVHGLQVWXG\
/2' &RQFUHWH6WUXFWXUH 6WHHO6WUXFWXUH
 0DVVPRGHOWRLOOXVWUDWHWKHFRQFHSWXDOEXLOGLQJIRRWSULQW 0DVV PRGHO WR LOOXVWUDWH WKH FRQFHSWXDO EXLOGLQJ
IRRWSULQW
 &RQFUHWH W\SH WUDGLWLRQDO UHLQIRUFHG RU SUHVWUHVVHG DQG DSSUR[LPDWH
JHRPHWU\IRUH[DPSOHGHSWKRIHOHPHQWV
7\SHRIVWHHOV\VWHPVWDQGDUGIUDPHEUDFHGWXEHDQG
VRIRUWKDQGDSSUR[LPDWHJHRPHWU\
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 6SHFLILF HOHPHQW PRGHOOLQJ VL]HV ORFDWLRQV DQG RULHQWDWLRQV DQG
FRQFUHWH VWUHQJWKV 7KH IROORZLQJ DUH not UHTXLUHG WR EH PRGHOOHG
KRZHYHUPD\EHGHILQHGZLWKQRWHVUHLQIRUFHPHQWSRVWWHQVLRQSURILOHV
DQGVWUDQGORFDWLRQVSHQHWUDWLRQVIRU0(3VHUYLFHVILQLVKHVDQGVRIRUWK
6SHFLILF HOHPHQW PRGHOOLQJ VL]HV ORFDWLRQV DQG
RULHQWDWLRQVDQGPDWHULDOSURSHUWLHV7KHIROORZLQJDUH
not UHTXLUHG WR EHPRGHOOHG KRZHYHUPD\EHGHILQHG
ZLWK QRWHV FRQQHFWLRQ GHWDLOV ILQLVKHV SDLQWLQJ
JDOYDQLVLQJ
 $OO UHLQIRUFHPHQW VKRXOG EH PRGHOOHG LQFOXGLQJ SRVWWHQVLRQ GHWDLOLQJ
3HQHWUDWLRQVVXUIDFHILQLVKHVDQGFDPEHUVKRXOGDOVREHPRGHOOHG
$OO FRQQHFWLRQ GHWDLOV VKRXOG EH PRGHOOHG LQFOXGLQJ
ZHOGV FRSLQJRIPHPEHUVSODWHV EROWVZDVKHUVQXWV
DQGDOODVVHPEO\HOHPHQWV

:LWKJURXQGZRUNDFKLHYHGLQWRSUHSDULQJFRVWDQGPDWHULDOLQIRUPDWLRQIRUFRPSDULVRQDIXQFWLRQRUVFULSWLV
UHTXLUHG WRPDWFK FRVW DQGPDWHULDO LQIRUPDWLRQ WRJHWKHU%DVLFDOO\ LW QHHGV WR UHDG WKH%,0REMHFW GHVFULSWLRQV
WKHQ ORRN DW FRVW REMHFW GHVFULSWLRQV DQG VHOHFW WKH EHVW PDWFK $ EHVW PDWFK LV UHTXLUHG DV WKH QDWXUH RI WKH
GDWDEDVHVPHDQ WKH QDPLQJ FRQYHQWLRQV DUH GLIIHUHQW7KH SODWIRUP WR DFKLHYH WKLVPDWFKLQJ LV LQVLGH0LFURVRIW
([FHO±FKRVHQIRULVXQLYHUVDODFFHSWDQFHDQGXQGHUVWDQGLQJWKURXJKRXWDOOLQGXVWU\6HYHUDOXVHUGHILQHGIXQFWLRQV
FRPSOHWHWKLVVWDJHRIWKHDOJRULWKPDVLOOXVWUDWHGLQ:RRG>@

7KH JHQHUDO GHWDLOV RI WKH PDWHULDO LQIRUPDWLRQ FRVW LQIRUPDWLRQ DQG PDWFKLQJ WHFKQLTXH KDYH QRZ EHHQ
LQWURGXFHGDQGVR LW IROORZV WKDW WKH IUDPHZRUNPXVW WKHQKDQGOH WKH LQIRUPDWLRQ WR\LHOGDGHVLJQFRVW7KLV LV
EDVHGRQDYHU\VLPSOHDQGIXQGDPHQWDOHTXDWLRQ

ൌሺሻൈሺሻ      

&OHDUO\ WKHUHPXVW EH FRQVLVWHQF\ RI XQLWV IRU WKLV HTXDWLRQ WR KROG WUXH:LWK WKH HOHPHQW FRVW GHULYHG WKH
SURFHVVLVFRPSOHWHGIRUDOOHOHPHQWVLQD%,0PRGHODQGWKHQVXPPHGWR\LHOGDWGHVLJQFRVWIRUWKH/2'
3.2. LOD cost estimation 
/2'SOD\VDVWDQGDUGLVDWLRQUROHLQWKHIUDPHZRUNKRZHYHULWDOVRDOORZVIRUXVHIXODQDO\WLFDOLQIRUPDWLRQWREH
JDLQHG D GLUHFW UHVXOW RI WKH GLIIHUHQW %,0PRGHOV ZKLFK DUH GHYHORSHG DW WKHVH SUHGHWHUPLQHG VWDJHV RYHU WKH
WHPSRUDOGLPHQVLRQ$SSO\LQJWKHIUDPHZRUNDWHDFKRIWKHVHVWDJHVDOORZVIRUFRVWLQIRUPDWLRQWREHGHULYHGLQWKH
IRUPRIDFXUYHYDU\LQJZLWKWLPH

,QRUGHU WRPDNHFRPSDULVRQVEHWZHHQGLIIHUHQWGHVLJQFRVWFXUYHV IRUGLIIHUHQW VWUXFWXUHV VRPH IRUPRIGDWD
VWDQGDUGLVDWLRQ LV UHTXLUHG ,W ZDV SXW IRUZDUG E\ WKH DXWKRUV WKDW IRU VWUXFWXUHV RI VLPLODU VWUXFWXUDO V\VWHP
PDWHULDODQGFRQVWUXFWLRQW\SHWKHGHVLJQFRVWFXUYHVDUHWKHVDPHVKDSHDOEHLWRXWE\DFHUWDLQIDFWRUWRDFFRXQW
IRUWKHGLIIHULQJVFRSHVRIHDFKEXLOGLQJ7KLVIDFWRUFDQEHQHJDWHGWRDOORZIRUFRPSDULVRQVE\FUHDWLQJUHODWLYH
ILJXUHVFDOFXODWHGXVLQJWKHEHORZHTXDWLRQ

ܴ݈݁ܽݐ݅ݒ݁ܿ݋ݏݐ ൌ ஼௢௦௧௔௧௦௣௘௖௜௙௜௖௅ை஽
௅ை஽ଵ଴଴௖௢௦௧
        

,QWKLVFRQWH[W/2'FDQEHWKRXJKWRIDVDPHDVXUHRIWKHEXLOGLQJVFRSHDVLWLVSURSRUWLRQDOWRJURVVIORRU
DUHD,WLVFOHDUWKDWUHODWLYHFRVWLVWKHGHSHQGHQWYDULDEOHLQGHVLJQFRVWKRZHYHUWKHLQGHSHQGHQWYDULDEOHUHTXLUHV
GLVFXVVLRQ/2'JLYHVQRLQGLFDWLRQRIWKHHIIRUWUHTXLUHGWRFUHDWHHDFKPRGHODQGWKDWLVLPSRUWDQWLQWKHQDUUDWLYH
RYHUDWHPSRUDOGLPHQVLRQ,WLVDOVRSXWIRUZDUGDQGYHULILHGLQODWHUGLVFXVVLRQWKDWDV/2'LQFUHDVHVLQIOXHQFH
RQWKHGHVLJQFRVWGHFUHDVHVEHFDXVHGHVLJQGHFLVLRQVZKLFKPRVWKHDYLO\LQIOXHQFHGHVLJQFRVWRFFXULQWKHHDUO\
VWDJHVRIWKH/2'SURFHVV>@)RUH[DPSOHWKHVWUXFWXUDOV\VWHPDQGVWUXFWXUDOPDWHULDODUHJHQHUDOO\GHILQHGE\
WKH/2'VWDJHWRUHIOHFWWKH$,$UHTXLUHPHQWV:KLOHGLIIHUHQWDOWHUQDWLYHVPD\EHLQYHVWLJDWHGWKHVHDUHGRQH
LQ VHSDUDWH DQDO\VLV DQG VR \LHOG VHSDUDWH '&0 FXUYHV ,W LV IRU WKHVH UHDVRQV WKDW GHVLJQ FRVW LV PRVW KHDYLO\
LQIOXHQFHG LQ HDUO\ GHVLJQ VWDJHV DQG VR LW LV QRW UHDVRQDEOH WR SORW D'&0FXUYH DJDLQVW/2'7KH FXUYHV DUH
SORWWHGDJDLQVWDQHZYDULDEOHUHODWLYHHIIRUWZKLFKLVGHILQHGLQDVLPLODUPDQQHUWRUHODWLYHFRVW

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ܴ݈݁ܽݐ݅ݒ݁݂݂݁݋ݎݐ ൌ ஼௨௠௨௟௔௧௜௩௘௘௙௙௢௥௧௧௢௦௣௘௖௜௙௜௖௅ை஽
௅ை஽ସ଴଴௘௙௙௢௥௧
       

8VLQJUHODWLYHHIIRUWDVWKHLQGHSHQGHQWYDULDEOHHQVXUHVWKHFXUYHLVPRUHDV\PSWRWLFLQQDWXUHDQGVRSURYLGHVD
EHWWHULGHDRIZKHUHWKHGHVLJQFRVWLVOLNHO\WRKHDGDQGKRZPXFKHIIRUWLVUHTXLUHGWRUHILQHLWWRWKHGHVLUHGOHYHO
WKDQLI/2'LVXVHG8VLQJ/2'\LHOGVDSORWZKLFKLVPRUHOLQHDUIRUWKHUHDVRQVVSHFLILHGDERYH/2'HIIRUW
LVXVHGEHFDXVH LW LV WKHPD[LPXPHIIRUWH[SHQGHGRYHU WKHFRXUVHRI WKHDQDO\VLV DQGVR WKH UHODWLYHYDOXHZLOO
DOZD\VEHOHVVWKHQXQLW\%\HVWDEOLVKLQJWKHHIIRUWWRFUHDWHD%,0PRGHOWKLVLQIRUPDWLRQFDQEHXVHGWRDOORZIRU
HPSLULFDOUHODWLRQVKLSVWREHGHULYHGIRUILQDOGHVLJQFRVWHYHQZKHQXVLQJGDWDIURPWKHLQLWLDOFRQFHSWXDOVWDJH

2QHTXHVWLRQWKDWPD\KDYHDULVHQDWWKLVSRLQWLVZRXOGQ¶WXVHUH[SHULHQFHKDYHDQLQIOXHQFHRQWKHGHVLJQFRVW
FXUYH",WLVVKRZQE\:RRG>@WKDWWKHLQIOXHQFHHIIRUWKDVRQWKH/2'HVWLPDWHIURPWKHGHVLJQFRVWFXUYHLV
RIWHQRQHRUGHURIPDJQLWXGHOHVVWKDQWKHDVVRFLDWHGFKDQJHLQHIIRUW,QRWKHUZRUGVLIWKHHIIRUWFKDQJHVE\VD\
WKHHIIHFWRQWKH/2'HVWLPDWHZRXOGEHa)XUWKHUPRUHEHFDXVHWKHSURFHVVXVHVUHODWLYHHIIRUW
DQG LW LV UHODWLYHO\ VDIH WRDVVXPH WKDW WKH UDWLRRI WLPH VSHQW IRU HDFK/2'ZRXOGEH VLPLODUEHWZHHQXVHUV WKH
RYHUDOOLPSDFWLVQHJOLJLEOHIRUHVWLPDWLQJSXUSRVHV

7KH GHVLJQ FRVW PDQDJHPHQW SURFHVV LV HQYLVDJHG WR DOORZ IRU HPSLULFDO JUDSKV WR EH GHULYHG IRU VSHFLILF
VWUXFWXUHW\SHVSURYLGLQJDUHDOLVWLFIRUHFDVWZLWKXSSHUDQGORZHUERXQGVIRUDGHVLJQFRVWDWFRQVWUXFWLRQXVLQJ
HDUO\FRQFHSWXDOLQIRUPDWLRQ2EYLRXVO\WR\LHOGWKHVHW\SHVRIHPSLULFDOFXUYHVWKHIUDPHZRUNZRXOGQHHGWREH
HPSOR\HGRYHUPDQ\GLIIHUHQWFDVHVWXGLHVRIHDFKW\SH8OWLPDWHO\LWLVH[SHFWHGWKDWWKHVHFXUYHVZRXOGIRUPD
EHQFKPDUN IRU IXWXUH VWUXFWXUHV 7KLV ZRXOG JLYH HQJLQHHUV DQG PDQDJHPHQW WKH EHVW FKDQFH WR LGHQWLI\ SRRU
HFRQRPLFSHUIRUPDQFHRIDVWUXFWXUHDQGPDNHVXEVHTXHQWLPSURYHPHQWV
5HVXOWVDQG'LVFXVVLRQ
7KHIUDPHZRUNZDVDSSOLHGWRILYHFDVHVDVVKRZQLQ)LJXUH&DVHV,DQG,,DUHYHU\VLPLODULQWHUPVRIERWK
EHLQJ EORFNZRUN DQG UHLQIRUFHG FRQFUHWH VWUXFWXUHV DQG DOVR LQ WHUPV RI VFRSH 7KH\ VKRXOG WKHUHIRUH SURGXFH
UHODWLYHO\VLPLODUFXUYHV$VLPLODUQRWLRQH[LVWVIRU&DVHV,,,WR9VWUXFWXUHV

)LJXUHFRPSDUHVYDULRXVFXUYHVRIWKHUHODWLRQVKLSEHWZHHQUHODWLYHFRVWDQGHIIRUWIRUDOOWKHILYHLQYHVWLJDWHG
FDVHV,WVKRXOGEHQRWHGWKDWWKHEORFNZRUNVWUXFWXUHV&DVHV,DQG,,XVHDORJDULWKPLFUHJUHVVLRQDQDO\VLVZKLOH
WKH  VWRUH\ RIILFH VWUXFWXUHV &DVHV ,,, WR9 XVH D SRZHU UHJUHVVLRQ DQDO\VLV 7KLV UHIOHFWV WKH DVSHFW WKDW IRU
GLIIHUHQWW\SHVRIVWUXFWXUHVWKHGHVLJQFRVWFXUYHFDQKDYHDGLIIHUHQWVKDSHDQGVRDGLIIHUHQWUHJUHVVLRQDQDO\VLV
IXQFWLRQ LV UHTXLUHG WR EHVW ILW WKH GDWD$SSO\LQJ WKLV SURFHVV WRPDQ\RWKHU VWUXFWXUHV RI WKH VDPH W\SHVZRXOG
YHULI\ZKHWKHU WKHVH FKRLFHV DUH WUXO\ DSSURSULDWH IRU WKH ZLGHU JHQHUDO HPSLULFDO FXUYHV DV WKH EHQFKPDUN IRU
HFRQRPLFHYDOXDWLRQRIGHVLJQV7KLVGHFLVLRQLVJRYHUQHGE\WKH5YDOXHV


Case I: Five storey reinforced concrete 
/blockwork office. 

Case II: Six storey reinforced concrete/ 
blockwork apartments. 

Cases III, IV and V: Sixteen storey 
reinforced concrete office buildings with 6m, 
8m and 10m shear wall lengths, respecitvely. 
)LJ&DVHVWXGLHV
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

)LJ'HVLJQFRVWFXUYHVRIWKHILYHLQYHVWLJDWHGVWUXFWXUHV
7KH WZR IXQFWLRQV GHULYHG IRU WKH &DVH , DQG ,, VWUXFWXUHV SUHGLFW /2'  UHODWLYH FRVWV RI  DQG 
UHVSHFWLYHO\ ,I DQ DYHUDJH IRU WKLV VWUXFWXUH W\SH LV WDNHQ WKH /2'  UHODWLYH FRVW SUHGLFWLRQ ZRXOG EH
7KLVLVDQLOOXVWUDWLYHUDQJHDQGFRQILGHQFHZRXOGLQFUHDVHDVPRUHVWUXFWXUHVRIDVLPLODUW\SHDUHSXW
WRJHWKHUXQGHUDQDO\VLV

:KLOHWKHGHVLJQDOWHUQDWLYHVIRU&DVHV,,,WR9VWRUH\VWUXFWXUHVGRKDYHFKDQJHVLQUHODWLYHFRVW LW LVIDU
OHVV WKDQ WKRVH IRUGLIIHUHQWVWUXFWXUH W\SHV ,W LVZRUWK\ WRDQDO\VH WKDW WKHDSSDUHQWFRQILGHQFHIRU WKHVWRUH\
VWUXFWXUHLVJUHDWHUWKDQIRUWKHEORFNZRUNVWUXFWXUHVZKHQSUHGLFWLQJ/2'XVLQJWKHPRGHOOHGHTXDWLRQV7KLV
LVSHUKDSVEHVWH[SODLQHGDVWKHRIILFHVWUXFWXUHVDUHSUHGRPLQDQWO\VLPLODU7KHDLPRIWKLVDQDO\VLVLVQRWWRH[SHFW
WKHFXUYHVWREHLGHQWLFDOKRZHYHUWKH\VKRXOGEHVLPLODUHQRXJKWKDWDQDYHUDJHRIPDQ\H[DPSOHVRIWKHVWUXFWXUH
W\SHUHYHDOVDGLIIHUHQWFXUYHWKDQIRUDQRWKHUVWUXFWXUHW\SH$IXUWKHUH[SODQDWLRQFRXOGEHEHFDXVHWKHPRGHOIRU
&DVH,,LVDUHODWLYHO\SRRUILW5 

'LVFXVVLRQLVZDUUDQWHGWRWKHVKDSHRIWKHGHVLJQFRVWFXUYHV)RUH[DPSOHQRWHWKHDV\PSWRWLFEHKDYLRURIWKH
FXUYHV7KHGRZQZDUGFXUYDWXUHLVEHVWDWWULEXWHGWRWKHLQFUHDVLQJGHILQLWLRQRIDVWUXFWXUH$W/2'LWPD\EH
NQRZQWREHDQRIILFHEXLOGLQJ7KLVFRXOGEHRIPDQ\GLIIHUHQWPDWHULDOVDQGFRQVWUXFWLRQW\SHV7KH/2'FRVW
KDVDQLGHDRIWKLVLQIRUPDWLRQDQGLWZRXOGEHH[SHFWHGWKDWWKHGHVLJQHUZRXOGFKRRVHDV\VWHPZKLFKLVFKHDSHU
WKDQWKHDYHUDJHRIDOOW\SHVRIV\VWHPVZKLFKLVZK\WKHFXUYHJRHVGRZQ6LPLODUO\IRURWKHU/2'¶VLQFUHDVLQJ
WKHSURMHFWGHILQLWLRQLQFRUSRUDWHVGHVLJQGHFLVLRQVZKLFKLIIROORZLQJJRRGHFRQRPLFSHUIRUPDQFHZLOOEHFKRVHQ
VXFKWKDWWKH\DUHFKHDSHUWKDQWKHDYHUDJHRIDOOSRVVLEOHVROXWLRQVLQFRUSRUDWHGLQWRWKHSUHYLRXV/2'FRVW
/LPLWDWLRQVDQG)XWXUH:RUN
,WPXVWEHVWUHVVHGWKHILJXUHVSUHVHQWHGLQWKHSUHFHGLQJVHFWLRQDUHRQO\IRUWKHVWUXFWXUDOV\VWHPPRGHOOHG7KLV
LQQRZD\UHIOHFWVWKHFRVWRIWKHEXLOGLQJWRDFOLHQWDQGVKRXOGEHXVHGRQO\DVDWRROWRHYDOXDWHWKHHIIHFWLYHQHVV
RI D VWUXFWXUDO HQJLQHHU WRPLQLPLVH FRVWV RI RQO\ WKH VWUXFWXUDO V\VWHP 7KH FDOFXODWLRQ ZDV DOVR EDVHG RQ WKH
PDWHULDOSULFHGDWDIRUWKHFLW\RI%ULVEDQH$XVWUDOLD$VVXFKWKHRXWSXWGHVLJQYDOXHVKRXOGEHVHHQDVRQO\DQ
LQGLFDWLYHYDOXH IRU WKH VWUXFWXUDO V\VWHP± IUDPHZRUNGRHV QRW DWWHPSW QRU VKRXOG LW WR TXDQWLI\ RU FRVW QRQ
VWUXFWXUDOHOHPHQWV,WLVHQYLVDJHGWKDWILUPVZLOOLQIDFWKDYHDFFUXHGWKHLURZQFRVWGDWDEDVHVLQWKHLUH[SHULHQFH
DQGVRWKHOLPLWDWLRQWR%ULVEDQHEDVHGSURMHFWVPD\QRWEHRYHUO\FRQVHTXHQWLDO)XUWKHUPRUHFRQYHUVLRQIDFWRUV
\ OQ[
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EHWZHHQGLIIHUHQW ORFDWLRQV LQ$XVWUDOLD DUH DOVR SURYLGHG LQ5DZOLQVRQV$XVWUDOLDQ&RQVWUXFWLRQ+DQGERRN DQG
WKLVLQIRUPDWLRQFRXOGEHXWLOLVHGWRDSSO\WKHIUDPHZRUNLQGLIIHUHQWORFDWLRQVDVUHTXLUHG

7KHUHDOSRZHURIWKHIUDPHZRUNFRPHVWRIUXLWLRQZKHQ%,0LVIXOO\LPSOHPHQWHGLQWR$(&SURMHFWV7KLVLV
EHFDXVHWKH%,0PRGHOZRXOGEHFRQVWDQWO\UHYLVHGDQGXSGDWHGE\DOOSURIHVVLRQDOVDQGVRFRQWDLQLQJWKHODWHVW
LQIRUPDWLRQNQRZQRQWKHSURMHFW7KHPRGHOWKHUHIRUHH[LVWVDQGFRVWHVWLPDWLRQLVDOPRVWLQVWDQWDQHRXVIURPWKDW
SRLQW(VVHQWLDOO\WKHIUDPHZRUNLVDVPDOODGGLWLRQDOSURFHVVWKDWFDQEHDGGHGWRWKH%,0ZRUNIORZXWLOLVLQJ%,0
GDWDWRSURGXFHWLPHO\FRVWHVWLPDWHVIRUVWUXFWXUDOGHVLJQV,WZRXOGEHZRUWK\WRLPSOHPHQWWKHIUDPHZRUNLQWRD
UHDOWLPH SURMHFW WR DQDO\VHZKDW WLPH VDYLQJ EHQHILW WKH IUDPHZRUN RIIHUV RYHU WUDGLWLRQDO HFRQRPLF HYDOXDWLRQ
SURFHGXUHV

:KLOHWKHIUDPHZRUNZDVGHYHORSHGVROHO\WRVDWLVI\WKHQHHGIRUDQHQKDQFHGFRVWLQJPHFKDQLVPRIVWUXFWXUDO
GHVLJQV LQ WKH FKDQJLQJ JOREDO FOLPDWHZKHUH VXVWDLQDEOH GHVLJQ LV EHFRPLQJ D FULWLFDO HOHPHQW RI SURMHFWV WKH
IUDPHZRUNFDQEH IXUWKHUDSSOLHG WRHQYLURQPHQWDO LPSDFWDVVHVVPHQW7KHHQYLURQPHQWDO IRRWSULQWRIDEXLOGLQJ
FDQEHTXDQWLILHGLQWHUPVRIHPERGLHGHQHUJ\DQGFDUERQDQGLIDGDWDEDVHFDQEHPDGHWRTXDQWLI\HDFKRIWKHVH
ZLWKUHVSHFWWRHDFKVWUXFWXUDOHOHPHQWDFDUERQGDWDEDVHFDQEHFRQVWUXFWHGDQDORJRXVWRWKHFRVWGDWDEDVH7KLV
LQIRUPDWLRQ ZRXOG EH LQYDOXDEOH LQ DFFRXQWLQJ IRU DQG FRPSDULQJ VXVWDLQDEOH GHVLJQV ,W ZRXOG DOVR DVVLVW LQ
SURYLGLQJWRDFOLHQWZKDWHIIHFWSULFHVRQFDUERQVXFKDVDQ(PLVVLRQV7UDGLQJ6FKHPHZRXOGKDYHDVDUHVXOWRI
GHFLVLRQVE\WKHVWUXFWXUDOHQJLQHHU

7KHHYHQWXDOJRDORIWKHGHYHORSHGIUDPHZRUNLVWRSURYLGHDQDXWRPDWLFHFRQRPLFHYDOXDWLRQDQGRSWLPLVDWLRQ
SURFHGXUHIRUVWUXFWXUDOGHVLJQ,WLVHQYLVDJHGWKHGHYHORSHGIUDPHZRUNFRXOGOHQGZHLJKWWRVWUXFWXUDORSWLPLVDWLRQ
SURFHGXUHVHVSHFLDOO\JLYHQWKHKROLVWLFEXLOGLQJYLHZ%,0RIIHUV
&RQFOXVLRQ
7KLVVWXG\GHYHORSHGDIUDPHZRUNWRXWLOLVHWKHSRZHURI%,0LQSHUIRUPLQJFRVWHVWLPDWLRQRIVWUXFWXUDOGHVLJQ
RSWLRQV ,Q SUDFWLFDO LPSOHPHQWDWLRQ WKLV ZLOO DOORZ IRU DQ HQKDQFHG LQWHUDFWLYH GHVLJQ SURFHVV EHWZHHQ DOO
VWDNHKROGHU SDUWLHV UHVXOWLQJ LQ PRUH HIILFLHQW DQG HFRQRPLF VROXWLRQV 7KH JHQHUDO DSSURDFK WDNHQ E\ WKH
IUDPHZRUN ZDV WR H[WUDFW PDWHULDO LQIRUPDWLRQ IURP %,0 DQG WKHQ SURYLGH DQ DOJRULWKP WR IX]]\ PDWFK %,0
REMHFWVZLWKFRVWGDWD0XOWLSO\LQJERWKGDWDVHWVWRJHWKHUDIWHUDVVHVVLQJIRUFRUUHFWXQLWVDOORZHGIRUDWRWDOGHVLJQ
FRVW WR EH PDGH %\ XVLQJ WKH /2' FRQFHSW HFRQRPLF LQIRUPDWLRQ FRXOG EH GHWHUPLQHG RYHU WKH WHPSRUDO
GLPHQVLRQ:KLOH RQO\ D IHZ VWUXFWXUHVZHUH WHVWHG LQ WKLV VWXG\ LW LV HQYLVDJHG WKDW HPSLULFDO UHODWLRQVZLOO EH
GHULYHGIRUFHUWDLQVWUXFWXUHW\SHV7KLVZLOOJLYHIUDPHZRUNXVHUVDEHQFKPDUNWRDVVHVVWKHHFRQRPLFSHUIRUPDQFH
RI D VWUXFWXUDO GHVLJQ)XUWKHUPRUH LWZLOOJLYH DQ LQGLFDWLRQRIZKHUH WKHGHVLJQ FRVW LV OLNHO\ WRKHDG DQGKRZ
PXFKWKHGHVLJQQHHGVWREHUHILQHGWRJHWWKHUH)XUWKHUWHVWLQJRIWKHIUDPHZRUNLVUHTXLUHGWRHQVXUHWKHDSSURDFK
LV YDOLG LQ D JUHDWHU VHOHFWLRQ RI GHVLJQ DOWHUQDWLYHV :LWK IXWXUH LQGXVWU\ FROODERUDWLRQ DQG GHYHORSPHQW LW LV
HQYLVDJHG WKH IUDPHZRUN ZLOO KDYH D UROH WR SOD\ LQ WKH GHVLJQ SURFHVV WR HQVXUH GHVLJQ VROXWLRQV VWDQG XS WR
HFRQRPLFVFUXWLQ\
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